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1
NETWORK TERMINATION APPARATUS

This application 1s the U.S. national phase of International
Application No. PCT/GB2007/000649 filed 23 Feb. 2007
which designated the U.S. and claims priority to EP
06251310.6 filed 13 Mar. 2006, the entire contents of each of
which are hereby incorporated by reference.

This 1mvention relates to apparatus and methods for the
connection of premises with an external telecommunications
network, 1n particular the network termination equipment to
terminate a cable of an external access network at customer
premises, 1n the context of bringing fibre to the premises
(FTTP).

Public switched telecommunication networks currently
comprise a network of cables routed through a number of
exchanges. These cables can comprise a combination of opti-
cal fibre (the core network and exchanges) and traditional
copper pairs (often the “last mile” to customer premises).
These cables of the external network ultimately terminate at
network termination equipment points (NTEs) located on the
distribution side customer premises. The core network 1s now
in the UK composed primarily of optical fibre. The last mile
of the network to customer premises traditionally comprised
twisted copper pairs, which has proved to be a transmission
and reliability choke point. For that reason, many commercial
and mdustrial entities have since migrated to optical fibre over
the “last mile”. For reasons of cost (in the main), the last mile
connection of most private or residential customers still com-
prises twisted pairs. However with demand in the UK for
greater telecommunications bandwidth from residential cus-
tomers, the plan 1s to migrate most premises to FI'TP. It 1s
foreseen that huge amounts of fibre and related equipment
will be 1nstalled 1nto an enormous number of premises.

Compared to copper-based systems, FTTP will bring to the
premises a greater quantity of more complicated and delicate
clectrical and electronic equipment. While a copper termina-
tion typically comprises little more than a wire terminating at
an NTE (such as an NTES master linebox, 1n the UK), optical
termination apparatus (1n the form of e.g. an optical network
termination (ONT) module) 1s considerably more complex.

One quality of optical fibre 1s that 1t has a minimum bend
radius, unlike copper wire, which can literally be bent double
with little effect on its performance (at telephony and current
data rates), requiring only e.g. an NTES linebox for termina-
tion. More equipment (e.g. 1n the form of splice trays and
bend management devices) 1s required when dealing with
optical fibre. There 1s also other equipment—such as a power
supply for the equipment, twisted pair cables, co-axial cables,
and the like required to support the optical connection to the
premises.

In spite of 1ts greater complexity however, user-iriendly,
preferably “plug and play”-type equipment for F1TP would
be an advantage to residential users who are generally not, or
do not have a team of, IT experts capable of tending to the
optical fibre and equipment. Customers also may not need or
want the full capabilities available from an optical connection
to the home. There are others who will not bear the cost of
upgrading to a full optical system including unnecessary and
unwanted optical bells and whistles. At the same time, some
way ol future-proofing the installation would be an advan-
tage. Diflerent customers will have different needs at the
point of installation, as well as over time. Allowing customers
the capability to upgrade (or downgrade) their telecommuni-
cations setup themselves (or by a provider of their choice) at
mimmal cost and disruption would undoubtedly be a boon.

At the same time, it 1s crucial to the network operator to
ensure that customers cannot disrupt the operation of the
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external network to interfere with the transmissions, optical
fibre and equipment of the external network. For example, a
problem at the premises could affect the network operator’s
ability to monitor end to end performance, and to monitor
data and service flows within the network. A particular con-
cern 1s the standard of DIY installation work. UK network
service operators such as BT plc are obliged to ensure that
“lifeline” voice services at a mimmimum are always available,
under the Universal Service Obligations (admimistered by
Ofcom, the UK regulator and competition authority for com-
munications mndustries), so unbroken connectivity is of cru-
cial importance to network operators.

There are also health and safety 1ssues 1n dealing with an
optical fibre 1nstallation. For example, transmission through
an optical fibre may present a laser hazard affecting eyesight.
If the glass fibre 1s over-bent, it could break or shatter into
dangerous shards or sharp fragments. A solution 1s required to
protect the customer against such dangers when dealing with
the equipment e.g. when the customer 1s upgrading or cust-
omising the network within the premises.

The FT'TP equipment of the external network also needs to
be suificiently robust and reliable so that minimal mainte-
nance 1s required. It 1s expected that the external network
operator will-—as they are now—be legally responsible for
the operation of the external network up to and including the
ON'T, and with plans to bring F'TTP to virtually every set of
premises 1n the country, the burden of maintaining an unreli-
able system would be 1ntolerable on such a scale. Bearing 1n
mind the fragility of optical fibre, fibre connections, and
optical equipment however, 1t 1s 1important to ensure that
diagnosis, testing and monitoring activity can be carried out
to ensure continued connectivity, as discussed above. When
such maintenance or testing work 1s required, it 1s desirable
that 1t be done with minimal disruption to the customer.

Customers with copper terminations are, unifortunately,
used to disruption. This 1s a real problem resulting 1n lost time
and occasionally creating 1l1-will. The terminating of a copper
wire at premises currently consists of drilling a hole through
the outer wall of the customer premises and passing the wire
through, then terminated within the premises ate.g. an NTES
master linebox. As its name suggests, the NTE typically
marks the legal extent of the authority and legal responsibility
of the external network operator. Such termination boxes
serve to cover the raw access hole on the interior wall, are
either surface- or flush-mounted, and include a socket on the
faceplate for compatible connector plugs such as a BT431A
connector for telephones. The raw drll hole on the external
wall 1s plugged up using a mastic sealant or with a cover plate
screwed to the wall around the ingoing wire.

In most cases, an engineer of the external network operator
makes an appointment with the customer to enter the pre-
mises. Due to factors outside either parties’ control, appoint-
ments are often missed, leading to much frustration and lost
goodwill. For example, the engineers’ of network operators
work business hours, while the premises would be unoccu-
pied by residential customers who work away from home.
After the 1mitial copper installation however, it 1s relatively
unusual for the external network operator to need access the
premises again unless there 1s a fault which does not happen
very oiten. Inthe case of FT'TP however, 1t 1s desirable to have
access to the termination point and equipment for fault moni-
tor, testing and diagnosis.

Optical terminations 1n the UK are currently similarly sited
within the premises. The majority of FT'TP customers 1n the
UK are at the present commercial entities. Issues of accessi-
bility of the ON'T to the network operator, easy customisation
and upgradeability, health and safety, and physical appear-
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ance discussed are still relevant, but are of less concern than
would be the case for a residential customer. The commercial
customer 1s more likely to have a bigger budget for their
communications needs, so they also may have IT specialists
to look after the equipment. With both the customer and the
network operator working substantially the same business
hours, appointment-keeping for testing and maintenance
work on the ONT located within the premises, may be a less
fraught atfair. Also, a commercial entity 1s more likely to have
a dedicated communications room where the equipment can
be safely kept away out ot harm’s way. For aresidential FT'TP
customer however, few of the above mitigating circumstances
apply.

One solution to this problem 1s to provide the termination
apparatus on the exterior of the premises. This 1s a known
practice in the US. While this solution does allow the external
network operator ready access to the ONT and the termina-
tion point, customer will either have all or no access to the
fibre and electronic modules of the ONT. A known solution to
this problem 1s to house ONT's 1n a casing which including
panels 1n a “stable door” arrangement, where lockable panels
shield parts of the ONT from the customer. Typically, the
network operator can access all the components, while the
customer cannot have access to those parts which are shielded
from and locked against him. However, customers may still
do damage to the network operator’s components directly or
indirectly, and a PCB (printed circuit board) 1s not a user-
triendly 1nterface for non-expert use. Furthermore, any cust-
omisation carried out by the customer would probably result
in data and other cables which would have to find their way
into the premises 1n possibly dangerous ways.

Moreover, this external location means that the equipment
1s vulnerable to damage—environmental, accidental and
malicious. The ONT housing has to be made very heavy and
strong to protect 1ts contents—this has an impact on its cost
and its s1ze. While a covered-up drill hole on the house exte-
rior 1n a copper installation 1s probably just about acceptable
in a residential setting, a reinforced ONT housing large
enough to contain all the equipment required for an optical
installation 1s unlikely to be. The applicants are aware of at
least one new-build housing development in the UK where
the building specifications require that equipment from any
utility service provider or otherwise be installed in a manner
which would not be visible from the outside the premises. It
would not be possible to deploy externally-mounted ONT's in
such a housing development.

Another solution 1s to flush-mount the housing 1n the exte-
rior wall. The housing could take the form of a utility box such
as the type for gas and electricity meters. This 1s obviously a
more expensive solution as the housing itself 1s more specia-
lised; 1nstalling the housing also take more time and money
and 1n retrofitting a premises, considerable damage to the
building infrastructure. The applicants have also a co-pending,
application W0O2005/0960354 for a cavity-installed optical
termination point, which addresses many of the problems
concerning damage to the equipment and so on. However, this
invention does not fully address 1ssues concerning upgrade-
ability and allowing a customer greater freedom 1n custom-
1sing the CPE within the premises.

This 1s related to an ongoing issue 1n the UK raised by
Ofcom 1n the drive for improved open access to networks and
services. Customers will have greater choice over what they
want and who their provider 1s to be, with the aim of greater
competition between telecommunications service providers,
and a more open field for developers of applications and
capabilities. In other words, the customer need not be tied to
the provider who supplies or supplied the access network
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equipment to the premises. There 1s now a call to clearly
demarcate the extent of the network operator’s control and
responsibility, so that the customer can choose to deal with
equipment beyond the demarcation as he sees fit. It 1s 1n the
UK at this time not known where the demarcation will be
drawn, although 1t 1s anticipated that this will extend up to and
include the optical termination.

The problems described above have been addressed in
different ways 1n the prior art, wherein some solutions are
directed at particular aspects but not to others.

According to a first aspect of the invention, there 1s pro-
vided apparatus for connecting telecommunications equip-
ment of premises to a telecommunications network, the appa-
ratus comprising
a first module associated with the telecommunications equip-
ment,

a second module associated with the telecommunications
network,

the first module connectable to the second module by a tele-
communications link, and

access means permitting access to only one of eirther the first
module or the second module.

By using this apparatus, customer’s premises can be con-
nected to a public telecommunications network 1n a manner
which permits the network operator to have access to the
module comprising plant and equipment associated with the
access network, but not to the module directly interfacing
with CPE and the like which can be located within the pre-
mises (which the network operator cannot enter without the
customer’s authority). In one embodiment, the network
operator module 1s located on the exterior of the premises to
permit the network operator to gain access to 1ts module from
the exterior of the premises, and the customer module 1s
located within the premises building. Preferably, the network
operator’s module permits the apparatus to optically commu-
nicate with the network. The link between the two modules
can comprise a data bus. The two modules can be configured
in a number of ways, from being located 1n physically sepa-
rate housings, to comprising components separated only by
being mounted on the two sides of a single circuit board.

According to a second aspect of the invention, there 1s
provided a module for connecting telecommunications
equipment of premises to a telecommunications network, the
module comprising
a transmitter,

a recelver,

means to encapsulate and decapsulate traffic,

module configuration and operation control means, and
means to communicate with the telecommunications equip-
ment.

This module allows the network operator to perform the
core tasks associated with the transmission and receving of
telecommunications signals to and from the access network.
Preferably, the module includes physical access means (e.g. a
lockable door) which permits an agent of the network opera-
tor to access the module without giving access to the inter-
mediate apparatus (which can therefore be controlled more
closely by the customer).

Naturally, a protocol will be used for transmitting and
receiving data over the access network which 1s suitable for
whichever access network 1s employed. Such a protocol will
generally 1nclude at least a data-link layer in which data
presented to the protocol 1s encapsulated before 1t’s transmis-
s10n over the access network and decapsulated upon its recep-
tion from the access network. In general, encapsulation
involves forming the data into some sort of packet or cell and
adding a header portion which 1s usetful only to the corre-
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sponding (e.g. data-link) function at the far end of the access
network; this header 1s then stripped off by the recerving unit
at the far end of the access network and the data 1s said to be

decapsulated. For example, where the access network 1s a
Passive Optical Network (PON) one of the well known pro-
tocols APON (A=ATM), BPON (B=Broadband), GPON
(G=G1gabyte) or EPON (E=Ethernet) may be used. In each
case the means to encapsulate and decapsulate data comprises
the necessary means for encapsulating and decapsulating data
for transmission, or having been recerved, over the access
network according to the respective access network protocol
employed.

Preferably, the module can be deployed as the network
operator module at the premises (by the network operator) so
that the customer 1s free to himsell provide the customer
module which would interface between the network operator
module and the CPE sited within the premises.

According to a third aspect of the invention, there 1s pro-
vided an 1nstallation at premises for connecting telecommu-
nications equipment of the premises to a telecommunications
network, comprising
a first module associated with the telecommunications equip-
ment,

a second module associated with of the telecommunications
network,

the first module connected to the second module by a tele-
communications link, and

access means permitting access to only one of either the first
module or the second module.

In the installation connecting the premises to the access
network, the network operator can have access to the network
operator module but not to the module directly interfacing the
CPE sited within the premises. In one embodiment, the cus-
tomer module 1s sited within the premises, and the network
operator module sited outside the premises (e.g. on the exte-
rior of the premises building wall). In another, preferred
embodiment, the premises includes a cavity wall defiming the
boundary of the premises, and the apparatus 1s adapted to be
installed 1n the cavity of the premises wall.

According to a fourth aspect of the invention, there 1s
provided a method of providing premises with a telecommu-
nications interface connectable to a telecommunications net-
work, comprising the steps of

installing at the premises a module being associated with

the premises,

providing means for terminating at the module a cable of

the telecommunications network;

providing means to effect a telecommunications link

between the module and telecommunications equip-
ment associated with the premises via intermediate
apparatus, and

providing access means to permit access to the module

from outside the premises.

By using this method, the network operator can make the
customer premises ready for connection to the external tele-
communications network 1n a manner which allows the cus-
tomer to provide his own customer module for connection to
the CPE within the premises. Furthermore the network opera-
tor can have access to the network operator module without
having to enter the premises.

According to a fifth aspect of the invention, there 1s pro-
vided method of providing premises with a telecommunica-
tions interface connectable to a telecommunications network,
comprising the steps of

installing at the premises a first module being associated

with the premises,
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installing at the premises a second module being associated

with the telecommunications network,

providing means for terminating at the second module a

cable of the telecommunications network;

providing means to elffect a telecommunications link

between the first module and second module; and
providing access means to permit access to the second
module from outside the premises.

By using this method, the customer premises can be pre-
pared for connection to the external telecommunications net-
work 1n a manner which allows the network operator to have
access to the network operator module without having to
enter the premises. The network operator may provide both
modules to the premises i an mitial step, and the actual
connection to the network 1n the form of a transmission to and
from the premises may be effected only later.

According to a further aspect of the invention, there 1s
provided a method of providing premises with a telecommu-
nications interface connected to a telecommunications net-
work, comprising the steps of

installing at the premises a first module being associated

with the premises,

installing at the premises a second module being associated

with the telecommunications networks,

terminating at the second module a cable of the telecom-

munications network;

providing a telecommunications link between the first

module and second module; and

providing access means to permit access to the second

module from outside the premises.

In this method, the customer premises have been connected
to the external telecommunications network, allowing the
network operator to have access to the network operator mod-
ule without having to enter the premises.

Systems, methods and apparatus embodying the present
invention will now be described by way of example only, with
reference to the following drawings, wherein:

FIG. 1 1s a schematic diagram of the access network and
equipment leading to and from customer premises;

FIG. 2 1s a block diagram of the typical components of a
GPON (gigabit passive optical network) optical network ter-
mination (ONT);

FIGS. 3A, 3B and 3C are views of an ONT of the prior art,
for installation outside the premises;

FIG. 4 1s a view of an ONT of the prior art, for installation
inside the premises;

FIG. 5 1s a block diagram of a first embodiment of the
imnvention;

FIG. 6 1s a view of a media access point;

FIG. 7 1s a block diagram of a second embodiment of the
invention; and

FIGS. 8A and 8B schematic views of the second embodi-
ment of the ivention from the outside and inside of the
premises.

The method and apparatus of the present invention address
the above problems and 1ssues especially, but not exclusively,
in the provision of F'TTP to residential customers. In particu-
lar the mvention seeks to address issues surrounding the
demarcation point representing the end of the network opera-
tor responsibility.

FIG. 1 1s a schematic diagram depicting an overview of
how, 1n the UK, the access network typically leads into the
home/business network (30) within customer premises. The
core network carries data over the PSTN (public switched
telephone network) (4) and the networks based on IP (internet
protocol) and/or ATM (asynchronous transfer mode) (6). At
the local exchange level (10), voice gateways (14) and optical
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line terminations (OLTs) (12) connect to the ODN (20). The
access network 1s the part of the PSTN which connects access
nodes to customers, and typically comprises plant, transmis-
sion facilities, etc. which provide the required transport
bearer capabilities for the provision of telecommunications
services. An example of this 1s a GPON-based network (as
described 1n ITU G984.1), and an ON'T suitable for use with
such a network 1s described below 1n connection with FIG. 2.

The ODN can comprise a passive optical network (PON) or
a point-to-point connection (24). These lead to the customer
premises, at which boundary (28) the network external to the
premises 1s terminated at optical network termination (ONT)
points (32). Customer premises equipment (CPE) (34) are
connected to the external network via the iterface provided
at the ON'T. CPE can be anything as simple as a single ana-
logue PSTN telephone, to a complex home/business network
including routers, switches, WiF1 equipment, gateways, RF
video and so on.

Here, “premises” refers to the physical building structure
within which the CPE (34) 1s located (as opposed to e.g. the
land on which the building sits). The boundary point (28)
typically comprises a wall of the premises building, which
defines the interior of the premises, and the exterior of the
premises. The access network, which 1s sited mainly on pub-
lic property, 1s thus terminated at the ONT at the boundary
wall.

The ONT (32) 1s sited at and marks the boundary (28)
between the external access network and the customer pre-
mises. As noted 1in the introduction above, this 1s traditionally
the demarcation point indicating where the network operator
legal responsibility for and control over the network ends.

Different ONT's exist for different systems: for example an
ONT can be based on ATM, Ethernet, or point-to-point sys-
tems. The precise configuration of each are slightly different,
but they all have 1n the main similar components working in
a similar fashion. FIG. 2 1s a block diagram showing the
typical components of an ATM-dertved ONT (32). In brief,
the main components function as follows.

Downstream and upstream signals to and from the ONT
can be transmitted on an optical fibre (100) on difierent wave-
lengths using wavelength division multiplexing (WDM)
methods. Downstream voice and data traffic 1s transmitted
over the fibre to and from the access network at the 1490 nm
wavelength, and upstream at 1310 nm. The 1550 nm band can
be used for video transmissions for cable television. The
transceiver (110) can comprise a diplexer if only voice/data
services are required. IT a video overlay 1s to be included, a
triplexer with an additional transmission path can be
deployed instead—in this figure the triplexer (110) outputs
data to the cable television port (34a) via an RF connection
(111). Alternatively, the transceiver can comprise a filtered
diplexer and video can be provided on a separate video ONT.
This would be added to the network fibre via an optical
coupler. It would be possible to provide a video ONT by a
party other than the network operator.

The transceiver (110) passes tratfic to and from the MAC
(media access controller) unit (112), which removes headers
from arriving packets and unencrypts the received data. It
controls the ONT’s set-up operation, data transfer and
encryption modes, and synchronises 1ts activity with the OLT.
The ONT’s alarm functionality, e.g. to raise an alert 1f and
when there 1s equipment or fibre failure along the connection,
1s also controlled at the MAC unat.

The RTOS (real time operating system) (114) 1s the on-
board microprocessor, which with the memory (116), runs the
ONT and which communicates via the MAC unit, with the
OLT to set parameters and configurations.
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The ON'T’s internal data bus 1n this case 1s a GMII (gigabit
media independent interface) (115), which communicates
with the MAC unit (112) and the CPE (34) at gigabit clock-
speeds. In non-GPON ONTs, the data backbone interface
could comprise a UTOPIA (universal test and operations
physical interface for ATM) bus. As 1s known in the art, a data
bus comprises two parts: a data bus which transfers the data
itself, and an address bus which transfers information about
where the data should go.

Signals are passed via this interface to the voice and data
processor, comprising VoIP (voice over internet protocol) and
DSP (digital signal processor) modules (120). Typically,
voice signals have priority over data signals, so voice packets
are processed first. Voice signals can be sent via a VoIP port
(121) to a digital telephone (34e). If IP or ATM signals are to
be converted to an analogue signal for a PSTN telephone
(34b), SLIC/SLAC (subscriber line interface and access con-
trollers) modules (118) can be integrated within the ONT with
a voice port (119), or provided separately as a plug-in adapter.

An Ethernet controller (122) for the customer Ethernet
network (34c¢) could include built-in basic bridging, routing
and other functions. A DSL (digital subscriber line) (124)
component to transier signals to a DSL modem (34d) via a
data port (127) can be integrated in the ON'T as shown 1n FIG.
2, or again 1t could be provided as a plug-in module.

FIG. 3A 1s aview ofahousing (200) for an ONT of the prior
art. This housing 1s used for ONT installations outside of the
premises. Due to the fragility and cost of 1ts contents, 1t 1s
necessary to make 1t very strong to withstand environmental
wear and tear, accidental damage, deliberate vandalism and
security breaches. As can be seen, the housing 1s mounted on
the exterior brick wall (25) of the premises, permitting the
external network operator full access to the ONT contained
within. The fibre cable (comprising one or more individual
fibres) (100) 1n this 1nstallation 1s fed from a source outside
the premises and 1s shown entering the ONT housing over the
brickwork. A data cable (204) 1s shown extending from the
housing 1nto the premises through the premises wall. The
other cable 1n this figure 1s the electricity cable (206) leading
to and from the power source, which powers the ON'T 1nstal-
lation.

FIG. 3B shows the same ON'T housing (200) with the front
cover open showing components of the ONT. The housing
comprises an external casing door (201) and an 1nternal cas-
ing door (202). The two casing doors can be separately
closed/locked. It can be seen from the shape of the internal
casing door, that when the external casing door 1s open and
the internal casing door 1s shut, only a certain section of the
ONT components are accessible. The components available
in this section of the ON'T tend not to relate to the optical fibre.
The optical fibre 1n the cable (100) 1s broken out of 1ts
sheath, and one of them connected to the ONT using an
optical connector (207). Other individual fibres are bend-
managed and stored on a splice tray (208), which here 1s
shown with its cover open. The splice tray 1s mounted on a
metal cover (214). Also visible 1n this figure are the Ethernet
data port and voice terminal block (212). The console port
(216) provides a point of connection for an engineer of the
network operator to test and carry out maintenance work on
the ONT.

FIG. 3C 1s another view of the ONT of FIG. 3B. The metal

cover (214) (upon which the splice tray was mounted in FIG.
3B) 1s removed in this FI1G. 3C, as well as the fibre, data and

power cables. The transceiver (110) (here, a triplexer), the
MAC chip (112), and the RTOS (114) are in this figure cov-
ered by thermal tape to dissipate excess heat. The radio fre-

quency (RF) cable (111) leads from the triplexer to the RF
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video port (34a). The other main components here are the
memory chip (116) and the voice processing unit (120). The

console port (121) allows an engineer of the network operator
to connect and test other equipment to the ON'T to carry out
work thereat. The components of all ONTs are, with very

little variation, arranged on the PCB 1n a manner similar to
that shown in FIG. 3C.

In FIG. 4, which 1s a view of an ONT unit (250) for use
within the premises, one immediate obvious difference 1s that
the housing 1s considerably less robust. The four VoIP ports
(121) and four data ports (125) are neither protected nor
hidden away. Also visible 1s the power supply port (206), and
the optical connector (207). The PCB within the unmit (not
shown) however, 1s laid out 1n a manner similar to the one

shown 1n FIG. 3C.

FIRST EMBODIMENT OF THE INVENTION

FI1G. 5 15 a block diagram of a first embodiment of an ONT
according to the invention. The ONT comprises two modules
(300 and 320) which are installed at or near the wall of the
premises. This wall defines the boundary of the premises, and
in the UK comprises two wall leaves: an exterior wall leaf
(25) which faces the outside of the premises, and an internal
wall leaf (26) which faces the inside of the premises. Between
the two wall leaves 1s a wall cavity (24).

The first module (300) can be installed on the exterior wall
leat facing the outside of the premises, or anywhere outside
the premises. It includes components controlling those ONT
tfunctions related to the external network, and 1s protected 1n
a housing (301) e¢.g. by the kind of housing described against
FIG. 3A above (200). This module 1s accessed and controlled
by the network operator, and shall be referred to as the “net-
work operator module”. The housing 1s lockable so that only
the network operators (and authorised persons) can have
access 1o 1ts contents.

The second module (320) can be installed on the interior
wall leafl (or anywhere within the premises), and faces the
inside of the premises. It includes components which deter-
mine the type and manner of operation of CPEs (34) within
the premises. This module 1s accessed and controlled by the
customer and as 1t 1s not as exposed to the elements, does not
require a strong housing. This module shall be referred to as
the “customer module”. As the module 1s sited within the
customer’s premises, only the customer (and authorised per-
sOns) can gain access to it.

The two modules (300 and 320) are connected by a trans-
mission link (326), which in the invention carries signals over
a relatively short-range distance, and which can comprise a
multicore electrical cable. This cable carries a low voltage,
direct current from a power unit (40) to the first module (300)
for processing 1n one direction, and in the opposite direction,
data signals between the first module and the second module
(320) along the GMII backbone (115 1n FIG. 2). In one
embodiment, the transmission cable link can be an Ethernet
cable, which passes through the wall leaves (25 and 26) and
the wall cavity (24).

As noted above, the GMII backbone (in a GPON embodi-
ment of the mvention) 1s an internal bus interface between
components, as 1n known the art. Here, the link (326) con-
nects the first and second modules and allows for transmis-
sions therebetween.

The skilled person would of course appreciate that the
power and the data signals can be carried on two separate
cables. The skilled person would also realise that signals can
be transmitted along media other than an electrical cable and
that the signals need not be electrical 1n nature. For example,
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the transmission link could itself comprise an optical fibre.
Although this would not solve the problem of 1solating the
customer from optical fibre, this embodiment carries with 1t
the other advantages realised by this invention. As discussed
above, the transmission link 1s a physical link, although 1t
could also be a wireless link carrying signals e.g. according to

the IEEE 802.11x specification.
FIG. 5 also depicts how the fibre (324) of the external

network 1s terminated in the network operator’s module

(300). As noted above, prior art ONTs presently terminate the
fibre (324) of the external network by plugging an optical

connector (207 in FIG. 3B) coupled to the end of the fibre,

into a socket of the transceiver. Where the transceiver comes
provided with a length of optical fibre called a fibre tail, the
connector plug can, 1n a preferred embodiment of the mven-
tion, be replaced by a splice of the fibre directly to the fibre tail
of the transceiver, which will have the advantage of lower
optical losses during operation, and increased reliability.

In the embodiment shown 1n FIG. 5, the termination point
1s shown to be at (or near) the end of the housing (301) closest
to reach by an engineer. This 1s however only for convenience,
and the actual termination point can be anywhere within the
housing (301). For 1llustration, another location 1s depicted
for the termination of a fibre (324ab) at a termination point
(38a). The single fibre (324ab) could carry a number of dif-
ferent data signal types, e.g. voice/data and video, and more
than one termination point (324 and 3245) could be included
in the network operator’s module (300) to process these sig-
nals.

Wherever the exact location of the actual termination point
within the network operator module, the invention envisages
that there will be no fibre nor equipment belonging to the
network operator within the customer premises. The cus-
tomer module 1s thus outside the control and responsibility of
the network operator. It 1s currently anticipated that the trans-
mission link (326) will remain with the control and respon-
s1ibility of the network operator, but the skilled person would
however realise that 1t would be possible to re-designate the
ownership and control of the transmission link from one party
to the other, where such components do not have a direct
bearing on the whether they control functions related to the
external network, or to CPEs (34) within the premises.

The network operator module (320) includes, at the mini-
mum, the following optical and electronic functionalities:

an optical terminal to receive and terminate the fibre from
the external network,

a transceiver to receive and send signals to and from the
external network, typically in the form of a diplexer or a
triplexer, and

a MAC unit to strip incoming packets of header informa-
tion, and to enable the ONT to communicate with the
CPE.

It 1s envisaged that the network operator module (300)
would also typically include the following further function-
alities:

alarm function to raise an alert in the event of transmission,
equipment, fibre or other malfunction; and

security function to raise an alert in the event of access to
the module by unauthorised parties.

Further functionalities could be included i an enhanced

module, such as:

extended alarm functionality e.g. including loopbacks
from the CPE ports and drive currents from the trans-
ceiver; and

extended security functionality e.g. to monitor both physi-
cal and protocol/service levels.
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The power required by the network operator module 1s shown
here 1n FIG. 5 as a unit (40) hardwired 1nto the mains supply
of the premises. As noted above, power 1s transmitted to the
ONT wvia the transmission link. A battery back up 1s also
required to ensure that basic “lifeline” voice services are
available: the battery can be positioned so that 1t 1s accessible
to either the network operator and/or the customer. This
would allow the network operator to monitor the power and
battery status, and raise an alarm 1n the event of problems with
the battery, or the ONT.

A significant aspect of the invention 1s that by separating
the functionalities of the ONT 1n this manner, the network
operator need not have access to the premises to work on the
equipment which 1t owns and 1s legally responsible for. The
security and transport protocol aspects of the ONT which
belong too, and are core to the network operator, never leave
the operator’s control. For example, with static addressing of
the ONT, test and diagnostics capabilities and so on, a “day
one” profile can be established of external network perfor-
mance. This 1s valuable information to the operator, allowing
information about losses and characteristics to be gathered
either intermittently or continuously, and performance of the
connection, equipment and fibre can be monitored over time.
It 1s significant for troubleshooting and diagnostic purposes,
to know that only (professional) network operator engineers
have dealt with the fibre and equipment of the network opera-
tor module.

Turning now to the customer module (320), this in the most
basic form includes an interface to permit signals from the
network operator module (300) to be transmitted to and from
the CPE (34). It 1s expected that the CPE interface will typi-
cally comprise ports, sockets and such interfacing means for
¢.g. voice, Ethernet and RF data. In an enhanced embodiment,
plug-1n components could be included which can be as simple
or complex as the customer wishes, such as for firewalls or
routing functions.

As the interface between the network operator’s module
and the CPE, the customer module would not in the usual case
directly communicate with the access network.

The link (328) 1in FIG. 5 depicts the plugged link between
a CPE (34) and the CPE interfaces of the customer module
(320). The CPE will then be connected—or connectable, 11
¢.g. the fibre of the external network has yet to be installed by
blown fibre methods—to the external network. As noted ear-
lier, CPE (34) comprise analogue devices (e.g. PSTN tele-
phones) or digital equipment (e.g. home hubs and routers), so
the mterfaces in the customer module (320) can be provi-
sioned according to the customer’s needs within the premaises.

The customer module can take the form of a MAP (media
access point) within the premises. FIG. 6 1s a view of an
installed MAP (321) as 1t may appear to the customer. The
back box and face plate (350) has the same visible dimensions
as a standard 13 amp electrical socket, and 1s mounted on the
internal wall leaf (26) of the premises. On the back of the face
plate (not visible) are the components making up the cus-
tomer module, as discussed above against FIG. 5. On the front
of the MAP shown are two analogue telephone sockets (352)
and an Ethernet data port (354). Another connection point—
¢.g. a coaxial plug for RF signals—can be added to this MAP,
by substituting the blank face plate cover (356).

The customer module 1s thus both adaptable and easy to
use. In1ts MAP embodiment, a customer can unscrew the face
plate from the wall and add or remove to the components
therein. This 1s a relatively easy task, and certainly one that
can be performed by a moderately skilled amateur, certainly
by an electrician. Once the desired component change has
been made to the customer module, the MAP face plate can be
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re-mounted on the wall where 1t presents a non-disruptive,
neat and safe mterface for the customer’s CPE.

The modular design of the ON'T means that there 1s no need
to replace the entire ONT (as would have been the case for
prior art ONTs) when technology upgrades become available,
Importantly, the customer 1s not exposed to any fibre of the
external network 1n making upgrades or changes to the cus-
tomer module, so 1s protected from the likes of laser hazard.

This aspect of the mvention also has the advantage of
clearly marking the extent of the network operator’s respon-
sibility. There 1s no ambiguity as to ownership of compo-
nents, and the customer 1s not tied to the external network
operator when CPE upgrades or customisation are required.
Indeed, 1t 1s within the scope of the invention for the network
operator to supply to the premises only those components
making up the operator’s module: this permits the customer
to obtain the components of the customer module himself, or
clse obtain them from a competing service provider. The
expectation for the immediate future however, 1s that the
network operator will provide both modules to the premises,
where the customer module will comprise at least an interface
for a PSTN telephone (which 1s the service level provided at
the current time 1n the UK for a copper installation).

SECOND EMBODIMENT OF THE INVENTION

FIG. 7 1s a block diagram of an embodiment of a second
ON'T according to the invention. This ONT 1s again sited at
the premises boundary, except that the ONT components are
now sited within the wall cavity (24). A housing (303) 1s
installed substantially within the external wall leaf (25) and
the internal wall leat (26) defining the wall cavity (24) of the
premises.

Most of the components of the respective modules and the
functions of the ONT parts (with the same reference num-
bers) are 1dentical or closely-similar to those described above
in connection with the first embodiment of the invention, save
for 1ts arrangement. The housing (303 ) for this embodiment 1s
constructed specifically for installation in the cavity of pre-
mises walls. This could take the form of the “brick replace-
ment” described 1n the applicant’s co-pending application
published under no. W0O2005/096054. In that application, a
housing 1s described to accommodate an optical network
termination point and associated apparatus. The present
invention further provides for the segregation of ONT com-
ponents according to the control and access required by each
party so that the network operator retains control over the
functionalities related to the external network, while the cus-
tomer 1s allowed exclusive access to Tunctionalities related to
the CPEs (34) within the premaises. The resulting separate
modules can be accommodated 1n the “brick replacement”™
housing.

The structure of the housing can include a back plane (45)
which substantially divides the housing into two sections—
one facing towards the exterior of the premises, and the other
facing the interior of the premises. A transmission link (41)
connects the two modules through the back plane. A fibre
(324) of the external network 1s terminated at a termination
point (38). Only one termination method i1s illustrated here
(where fibre 324 1s terminated at 38), but the alternative
methods described against FIG. 5 above are equally appli-
cable 1n this embodiment. Specifically, the actual location of
the termination need not be exactly on the backplane; 1t may
be elsewhere as long as 1t 1s within the network operator’s
module (300).

The back plane (45) 1s significant 1n the working of this
ivention as it serves as a physical barrier preventing the
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network operator from accessing the customer’s module, and
the customers from accessing the network operator’s module.
It can consist of any method to achieve this end. For example,
where the components making up the network operator’s and
customer’s modules can be accommodated on the two sides
of a single circuit board, the back plane could consist of the
circuit board itself. This could be a pared-down, inexpensive
solution. At the other extreme, the two modules could be
housed 1n two completely separate cases which sit physically
removed from each other (as 1 the first embodiment
described against FIG. 5 above), but within the wall cavity
(24). The skilled person will be able to identily alternative
methods of segregating the functionalities within the scope
and spirit of the invention.

In the typical case however, 1t 1s anticipated by the appli-
cants that the modules will, as depicted in FIGS. 7, 8 A and 8B
below, comprise two PCBs, one for each module, 1n a single
housing (303) including a back plane which will be part of the
structure of the housing, and a transmission link to connect
the two modules.

The housing can extend away from the wall cavity, but
most of the module components will be contained within the
wall cavity. This has the significant advantage of iding away
much of the bulk and clutter of the ONT equipment: 1n addi-
tion to considerably improved aesthetics, the network opera-
tor module comprising expensive and fragile components are
better protected from the elements than would be the case in
an external installation 1n a housing (301 of FIG. 5). Recess-
ing the ONT 1n this way also shields the modules from acci-
dental or deliberate harm.

Turning back to FIG. 7, the power supply (40) 1s shown to
be fed from within the cavity to the modules. This power
source can be, as 1n the first embodiment, connected to the
mains supply within the premises.

FIGS. 8A and 8B are block diagrams of the second
embodiment of the mvention from outside and inside the
premises respectively. In FIG. 8A, the housing (303) 1s shown
recessed into the cavity (24). Visible from this view i1s the
network operator module (300). The back plane (45) divides
the housing (301) so that the customer’s module behind the
back plane 1s hidden from view—and importantly, from
access by party accessing the network operator module. A
fibre of the external network (324) leads 1n to the network
operator module and 1s spliced on the splice tray (311) and
then terminated.

In FIG. 8B, the view 1s of the customer’s module (320)
which 1s electrically connected by a cable to a MAP (321),
which sits on the mnternal wall leaf (26). As noted above, most
but not necessarily all of the housing (303 ) 1srecessed into the
cavity as exemplified by the MAP which presents to the
customer a familiar, user-friendly interface for the CPE.

In the module of FIG. 8B, the network operator module
(300) 1s hidden from view behind the back plane (45). The
two modules are connected by an electrical transmission
cable (41, not shown 1n this figure). Alternatively, the inter-
face could take the form of a module comprising a casing with
interconnects capable to fitting to the back plane at one end,
and a face plate on the opposite face which could comprise a
MAP. This would “bring out” the ON'T connection points out
to the customer 1n the 1interior of the premises.

As noted above, there are significant advantages to provid-
ing an ONT solution which 1s recessed 1nto the premises wall
cavity, and this would be a preferred embodiment, particu-
larly 1n new-build scenarios, as the housing (303) can be
incorporated into the cavity—e.g. as a “brick replacement™ as
described in WO2005/096054—as the premises are being
built.
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However, the non-cavity solution described as the first
embodiment of the mvention against FIG. 5 can realise the
advantages of the invention equally where cavity installation
1s not possible, or not convenient. For example, the premises
may comprise solid (non-cavity) walls. In premises which are
already existing when FT'TP 1s rolled out, it may be unfeasible
to retrofit a housing like a “brick replacement”. In such cases,
a conduit can be 1nstalled to pass the transmission link (326)
to connect the modules sited on opposite sides of the premises
wall, or else a hole drilled through the wall fabric for this
purpose.

The apparatus, methods and configurations described
above and 1n the drawings are for ease of description only and
not meant to restrict the invention to any particular embodi-
ments. It will be apparent to the skilled person that various
sequences and permutations on the apparatus and methods
described are possible within the scope of this invention as
disclosed; similarly the mvention could be used in various
similar scenarios and building types.

The invention claimed 1s:

1. Apparatus for connecting telecommunications equip-
ment located 1nside a premises, to a telecommunications net-
work outside the premises, the apparatus comprising:

a first module associated with the telecommunications
equipment configured to be accessible from 1nside the
premises; and

a second module associated with the telecommunications
network configured to be accessible from outside the
premises and including means to terminate an optical
cable of the telecommunications network and a trans-
celver;

wherein 1n use the first module 1s separated from the second
module by a dividing structure and 1s connectable to the
second module by a telecommunications link through
the dividing structure.

2. Apparatus according to claim 1, wherein the telecom-

munications link comprises a data bus.

3. Apparatus according to claim 1, wherein the dividing
structure comprises a back plane within the apparatus, and
wherein the apparatus 1s configured for location within a
cavity of a wall of the premises.

4. Apparatus according to claim 3, wherein the back plane
comprises a circuit board having a first side on which the first
module 1s mounted, and a second side on which the second
module 1s mounted.

5. Apparatus according to claim 1, wherein the premises
includes a cavity wall defining a boundary of the premises, the
cavity wall comprising an internal wall, an external wall and
a cavity between the internal wall and the external wall, and
wherein a housing 1s adapted to be installed 1n the cavity.

6. Apparatus according to claim 1, wherein the first module
1s connectable to the second module by at least one of a
physical or a wireless link.

7. Apparatus according to claim 1, wherein the second
module comprises:

a transmitter:;

a recelver:;

means to encapsulate and decapsulate traffic;

module configuration and operation control means; and

means to communicate with the telecommunications
equipment.

8. Apparatus according to claim 7 further including:

module operation error detection means;

module operation error diagnostic means;

module operation error testing means; and

security means to substantially prevent unauthorized
access to the module.
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9. An mstallation at premises for connecting telecommu-
nications equipment of the premises inside the premises to a
telecommunications network outside the premises, compris-
ng:

a first module associated with the telecommunications

equipment accessible from 1nside the premises;

a second module associated with the telecommunications
network accessible from outside the premises and
including means to terminate an optical cable of the
telecommunications network and a transceiver;

wherein the first module 1s separated from the second mod-
ule by a dividing structure, and 1s connected to the sec-
ond module by a telecommunications link through the
dividing structure.

10. An 1nstallation according to claim 9, wherein the first
module 1s housed 1n a first housing, and the second module 1s
housed 1n a second housing, the first housing being installed
inside the premises, and the second housing being installed
outside the premises, and wherein the 1nstallation comprises
a closeable access aperture 1n the second housing permitting
access to only the second module from the exterior of the
premises.

11. An mstallation according to claim 9, wherein the pre-
mises includes a cavity wall comprising an internal wall, an
external wall and a cavity between the internal wall and the
external wall, the installation further including a housing to
house the first module and the second module, the housing
being installed 1n the cavity, and wherein the access means
comprises a closeable access aperture 1n the housing permit-
ting access to only the second module.

12. A method of providing premises with a telecommuni-
cations interface connectable to a telecommunications net-
work outside the premises, comprising;:

providing a first module being associated with telecommu-

nications equipment nside the premises, the first mod-
ule being configured to be accessible from inside the
premises;
providing a second module associated with a telecommu-
nications network outside the premises, the second mod-
ule configured to be accessible from outside the pre-
mises and including means to terminate an optical cable
of the telecommunications network and a transceiver;

providing means for terminating a cable of the telecommu-
nications network at the second module; and providing
means to effect a telecommunications link between the
first module and the second module through a dividing
structure separating the first module and the second
module.

13. Apparatus according to claim 1, wherein the dividing
structure comprises a premises wall, and wherein the first
module 1s configured for location within the premises and the
second module 1s configured for location outside the pre-
mises.

14. Apparatus according to claim 4, wherein the first mod-
ule 1s mountable on the premises wall facing the inside of the
premises, and the second module 1s mountable on the pre-
mises wall facing the outside of the premises.

15. Apparatus according to claim 1, further including at
least one closeable access aperture for access to at least one of
the first module or the second module.

16. Apparatus according to claim 1, wherein the second
module comprises means for transmitting and recerving opti-
cal signals to and from the telecommunications network.

17. Apparatus for connecting telecommunications equip-
ment located 1nside a premises, to a telecommunications net-
work outside the premises, the apparatus comprising:
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a first module associated with the telecommunications
equipment configured to be accessible from 1nside the
premises; and

a second module associated with the telecommunications
network configured to accessible from outside the pre-
mises;

wherein 1n use the first module 1s separated from the second
module by a dividing structure, the dividing structure
comprising a back plane within the apparatus, and the
first module 1s connectable to the second module by a
telecommunications link through the dividing structure,
and wherein the apparatus 1s configured for location
within a cavity of a wall of the premises.

18. Apparatus according to claim 17, wherein the back
plane comprises a circuit board having a first side on which
the first module 1s mounted, and a second side on which the
second module 1s mounted.

19. Apparatus according to claim 18, wherein the first
module 1s mountable on the premises wall facing the inside of
the premises, and the second module 1s mountable on the
premises wall facing the outside of the premises.

20. Apparatus for connecting telecommunications equip-
ment located 1nside a premises, to a telecommunications net-
work outside the premises, the apparatus comprising:

a first module associated with the telecommunications
equipment configured to be accessible from 1nside the
premises; and

a second module associated with the telecommunications
network configured to be accessible from outside the
premises, the second module 1including—

a transmuitter,

a recelver,

means to encapsulate and decapsulate traffic,

module configuration and operation control means, and

means to communicate with the telecommunications
equipment,

wherein 1n use the first module 1s separated from the second
module by a dividing structure and 1s connectable to the
second module by a telecommunications link through
the dividing structure.

21. Apparatus according to claim 20 further including:

module operation error detection means;

module operation error diagnostic means;

module operation error testing means; and

security means to substantially prevent unauthorized
access to the module.

22. An nstallation at premises for connecting telecommu-
nications equipment of the premises inside the premises to a
telecommunications network outside the premises, compris-
ng:

a first module associated with the telecommunications

equipment accessible from 1nside the premises;

a second module associated with the telecommunications
network accessible from outside the premises;

wherein the first module 1s separated from the second mod-
ule by a dividing structure, and 1s connected to the sec-
ond module by a telecommunications link through the
dividing structure, and wherein the first module 1s

housed 1n a first housing, and the second module 1s

housed 1n a second housing, the first housing being
installed 1nside the premises, and the second housing
being installed outside the premises, and wherein the
installation comprises a closeable access aperture 1n the
second housing permitting access to only the second
module from the exterior of the premises.

23. An mstallation according to claim 22, wherein the
premises includes a cavity wall comprising an internal wall,
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an external wall and a cavity between the internal wall and the a second module associated with the telecommunications
external wall, the 1nstallation further including a housing to network configured to be accessible from outside the
house the first module and the second module, the housing premises and including means to terminate a cable of the

being installed in the cavity, and wherein the access means
comprises a closeable access aperture 1n the housing permit- s
ting access to only the second module.

24. An apparatus for connecting telecommunications
equipment located inside a premises, to a telecommunica-
tions network outside the premises, the apparatus compris-
ng:

a first module associated with the telecommunications

equipment configured to be accessible from 1nside the

premises; and I T

telecommunications network and a transceiver:;
wherein 1n use the first module and the second module are
mounted on opposing sides of a dividing structure to at
least partially align with one another and are connect-
able by a telecommunications link through the dividing,

structure.
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